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PREFACE

On February 9, 1965, the day preceding the annual meetings of the

American Educational Research Association, a small group of individuals

met for the purpose of discussing various research activities pertaining

to the Taxonomy of Educational Objectives Handbook 1: Cognitive Domain.

The participants in this meeting, chaired by David Krathwohl, included the

authors of the Taxonomy and approximately fifteen scholars who had either

utilized the Taxonomy in their work or had conducted research on the

Taxonomy. There was unanimous agreement at the meeting that there existed

a definite need for some communication channel among persons working with

the Taxonomy.

As a first step toward meeting this need, John M. Gordon and myself

started to systematically search for publications and unpublishd reports

in order to compile a list of references for dissemination to interested

researchers. As this task proceeded it seemed logical to provide a short

description of each report so that a prospective user could decide whether

or not the reported study would be relevant for his purposes. The result

of the first effort at information retrieval was two documents: "Valida-

tion and Uses of the Taxonomy of Educational Objectives: Cognitive Domain,

A Select and Annotated Bibliography" and "In-Progress Studies and

Utilization of the Taxonomy." Both of these documents were mimeographed

reports and were disseminated during the month of February, 1966. The

documents were sent to all persons contributing references, to the partici-

pants of the 1965 meeting, and in answer to any individual requests received

during 1966. The response to this first effort was extremely rewarding both

in terms of the number of requests and the favorable unsolicited comments.

Another meeting of the Taxonomy group was held during the February, 1966,

AERA session. At this time it was heartily recommended that the bibliographies

be kept up to date. In December, 1966, addenda to the original two documents

were prepared and disseminated. These included the studies and in-progress

reports that had come to my attention since the original documents were

compiled. This year, with the help of Nancy Jordan Unks, a graduate student

in Educational Research at the University of Pittsburgh School of Education,

the collection and abstraction processes have continued.



A few months ago, Nancy Unks and I decided to update some of the

earlier references and to prepare one annotated bibliography which would

include both studiee cited previously and recent acquisitions for which

exact bibliographic information is available. The result of this effort

is this present document. In-progress studies and notes of information

concerning the use of the Taxonomy are not included.

This bibliography is not complete since we were unable to obtain

copies of some of the references and thus could not prepare abstracts. We

are also missing addresses of some of the authors. We would appreciate any

information that readers might supply to help complete the bibliography. Our

sincere hope is that this document will be of value to researchers in pro-

fessional endeavors concerning work with the cognitive :amain of the Taxon:sm.

Richard C. Cox

May, 1967



ANNOTATED BIBLIOGRAPHY

Acme Film Laboratories, Inc.
Series of six films on the J'axonow Mary P. Broderick, Ed-
ucation Research Consultant.
Title: Development of Scientific Discovery Methodology, and
Investigation through a Study of Graphic Representation of
Statistical Information. (Application of the Taxonomy to the
study of mathematics).

Reel no. 1. Knowledge
2. Comprehension
3. Application
4. Analysis
5. Synthesis
6. Evaluation

Address: Acme Film Laboratories, Inc,
1161 North Highland Avenue
Hollywood, California 90038

Allen, Graham. The development of tests for the measurement of cog-nitive objectives in social studies at the upper primary level.
Unpublished masters thesis, University of Melbourne, 1966.

The Taxonomy was used to classify "unique" objectives of SocialStudies. Tests were then designed to measure these objectives andan attempt was made to use correlational techniques, including factoranalysis, to establish some of the properties claimed for the Taxonomy,.It was found that sub-tests of items from the same test correlated
more highly and were more alike in factor structure than sub-testsof items from different tests which had the same taxonomical class-ification. Thus the hierarchical structure of the Taxonomy wasneither supported nor denied. It was concluded that correlational
techniques are not appropriate to the task.

Address: Graham Allen
Coburg Teachers College
Coburg, Victoria, Australia
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Ayers, J. Douglas. Justification of Bloom's Taxonomy by factor analysis.

Paper read at the annual meeting of the American Educational

Research Association, Chicago, February, 1966.

Factor analyses were conducted on a 40 item multiple choice test.

The items were classified according to the Taxonomy, in order to provide

a criterion for rotation of factors and to justify the classification.

The hierarchical structure of the Taxonomy was supported. The study

suggests the analyses of longer tests which utilize more of the

Taxonomy categories.

Address: J. Douglas Ayers
California Test Bureau
Del Monte Research Park
Monterey, California 93940

+11=11
Ayers, J. Douglas, et. al. Summary description of grade nine science

.fives And, test items. Prepared at the direction of the

High School Entrance Examinations Board, Department of Education

Edmonton, Alberta, March 1965.

The blueprint for a grade nine science examination was developed

indicating the intended proportion of items falling in each category

of the Taxonomy. A description of some objectives and test items for

all six Taxonomy categories is provided.

Address: Same as above.

Ayers, J. Douglas, et. al. Summaryaingiaticsof_grade nine social

studies objectives and test items, lst. edition. The High School

Entrance Examinations Board, Department of Education, Edmonton,

Alberta, 1966.

This pamphlet is a guide for ninth grade Social Studies teachers

and describes the classification of Social Studies objectives and test

items according to the Taxonomy. It is intended to help bring con-

sistency between objectives and testing in Jr. High School Social

Studies. Examples of objectives and test items classified in each

of major areas (as well as some subcategories) are presented.

Address: Same as above.



Baughman, Gerald D., Es Mayrhofer, Albert. Leadership training project:
a final report. JounILIlofaessiaLdaEducatn, 1965, 40,
No. 8, 369-372.

During the first four meetings of the Leadership Training Project,
twenty-five people in positions of active responsibility for curriculum
eesign, construction and evaluation studied and discussed the ligolem.
The next four meetings were conducted by speakers who discussed the
implications of the Texonovx for education. Subsequent meetings in-
cluded a curriculum theori_t's view on the ,Taxonomy, a discussion of
student typologies, curriculum and guidance in reference to the
Taxonomy. During the first and last meetings the participants were
asked to list objectives for K-6 science program. Of the 64 ob-
jectives suggested in the first meeting only 41 (64%) could be class-
ified according to the laxanamx categories. In the final meeting the
same participants listed 306 objectives with 256 (84%) classifiable
according to the Taxonomy. The following breakdown of objectives
is presented.

Tan yjieveomLevel
41 Objectives 256 Objectives
Before Training JVIEUDELELSI

Level I -- Knowledge 20 48.8% 51 19.9%
Level II -- Comprehension 17 41.5% 54 21.11;
Level III Application 0 0.0% 16 6.3%

--
Level IV -- Analysis 2 4.9% 37 22.3%
Level V -- Synthesis 1 2.4% 48 18.7%
Level VI -- Evaluation 1 2.4% 30 11.7%

TOTALS 41 100.0% 256 100.0%

Address: Gerald D. Baughman
507 East 18th Street
San Bernardino, California 92004

Address: Albert Mayrhofer
Coordinator of Instructional Materials
San Mateo Union High School District
San Mateo, California 94401

=1111 .10.1

3.



Carroll, Charles Robert. Application of the "Taxonomy of Educational
Objectives" to alcohol education. Unpublished doctoral, dis-
sertation, Ohio State University, 1965.

Objectives of alcohol education were classified according to the
Taxonomy. The appropriateness of the objectives for general education
was then judged by ten alcohol education specialists and ten school
health educators. The two groups of judges agreed 68% on the accept-
ance or rejection of each objective, but disagreed about their degree
of importance. This may have been because of judges' individual values
and different interpretations of the Taxonomy, general education, and
the importance of alcohol encation. It was concluded that the Tax-
onomy can be a useful logical schema for organizing alcohol education.

Address: Unknown.

Cox, Richard C. Item selection techniques and evaluation of instruc-
tional objectives. Journal of Educational '''asurement, 1965, 2,
(2), 181-187.

An item pool of 379 multiple-choice items was classified using
the Taxonomy categ,dries. From this item pool the 100 most discrim-
inating items were examined in order to determine the effect that
statistical item selection has on the final form of a test as compared
with the original item pool. Findings indicate that statistical
selection of items has a biasing effect on teats in terms of percen-
tage of items in each Taxonomy category. The proportion of items in
the selected tests (100 items) which measure certain instructional
objectives is unlike the proportion of items in the total item pool.
Statistical selection of items from the total item pool appears to
operate differentially for male and female groups.

Address: Richard C. Cox
160 North Craig St7.eet

Learning Research anu Development Center
University of Pittsburgh
Pittsburgh, Pennsylvania 15213
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Cox, Richard C. An overview of studies involving the "Taxonomy
of Educational Objectives: Cognitive Domain" during its first
decade. Paper presented at the annual meeting of the American
Educational Research Association, Chicago, Illinois, February,
1966.

The impact of the Taxonorny is assessed with reference to four
criteria. In order to be considered a useful and effective tool,
the Taxonomy must be (1) communicable, (2) comprehensive, (3) stim-
ulating to thought concerning educational problems, and (4) acceptable
and useful to workers in the field. Studies are cited which exemplify
how well the Taxonomy meets each of these criteria. Considerable
discussion is devoted to educational problems brought to light by
the Taxonomy. As a whole the Taxonomy appears to meet all 4 criteria
successfully.

Address: Same as page before.

Davis, O. L. Jr. & Hunkins, Francis P. Textbook questions: what
thinking processes do they foster? Peabody Journal of Education,
March 1966, 43:285-292.

(Abstract to be included at a later date.)

Address: O. L. Davis, Jr.

Associate Professor
Department of Curriculum and Instruction
College of Education
The University of Texas
Austin, Texas 78712

Address: Francis Hunkins
Assistant Professor
College of Education
University of Washington
Seattle, Washington 98105



Dressel, Paul & Nelson, C. Questions andproblems in science. Test
Folio No. 1. Cooperative Test Division, Educational Testing
Service, Princeton, New Jersey, 1956.

Examinations submitted by science teachers were separated
according to their relevance for the biological and physical sciences.
The items in each test were then classified using the subcategories.
of the Taxonomy, in order to provide a test bank of science items.

Address: Paul Dressel
Director

Institutional Research
Michigan State University
East Lansing, Michigan 48823

Address: Clarence Nelson
Office of Evaluation Services
Michigan State University
East Lansing, Michigan 48823

Elliott, C. B., Merrifield, Philip R., 6 Davis, 0. L. Jr. Cognitive
dimensions of lesson objectives set by secondary student teachers.
Paper read at the annual meeting of the American Educational
Research Association, Chicago, February, 1966.

ALSO

Elliott, C. B. Cognitive dimensions of lesson objectives set by
secondary student teachers. Unpublished masters thesis,
Kent State University, 1965.

This study investigates the feasibility of developing a procedure
enabling educators to utilize the Taxonom in evaluating lesson plan
objectives. The study explores (a using the Taxonomy to analyze the
lesson objectives of student teachers; (b) using judges to independently
catagorize these objectives according to a prescribed graphic scaling
format based on the,Taxonomv; and (c) determining which of two such
formats was most practicable. Correlational analyses of data failed
to support the hypothesized inter-rater agreement and reliability.

(coned on next page)
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The data also failed to sipport the hypothesis that the level of ratersprior knowledge of the use of the Taxonomy, makes a difference.

Address: Clifford B. Elliot
Principal

Hamilton Local School
Columbus, Ohio 43207

Address: Philip R. Merrifield
Director
Bureau of Educational Research
Kent State University
Kent, Ohio 44240

Address: 0. L. Davis, Jr,

Associate Professor
Department of Curriculum and Instruction
College of Education
The University of Texas
Austin, Texas 78712

Ellis, John Kenneth. The application of the "Taxonomy of Educational
Objectives" to the determination of objectives for health teach-
ing. Unpublished doctoral dissertation, University of Michigan,1963.

The Taxonomy was utilized to identify different levels of think-ing in relation to specific health content and to help select objectivesand content for health teaching. The Taxonomy was the framework used
to generate 354 objectives. Major conclusion regarding the Taxonomy,
purports that the categories are applicable to the field of hc.Alth
education in helping to define substantive content and objectives.

Address: Unknown

Gagne, Robert H.
. Paper presented at the

National Symposium on Research in Programmed Instruction, Wash-
ington, D. C., 1963.

The Taxonomy is suggested as a guide for curriculum construction.The Taxonomy can be useful at the mole abstract levels of curriculumconstruction but a more specific model is required to guide the selectionof instructional materials. A reformulation of the objectives using
test items as a basis would help in the development of a specificmodel.

Address: Robert M. Gagne: Professor
University of California
Berkeley, California 94305
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Hanney, Leo F., Principal Research Officer (Examinations). School
certificate examinations. Department of Educatior., New South
Wales, Australia, 1966.

The Examinations Committees of the New South Wales Department
of Education, Sydney, Australia have used the Taxonemin constructing
School Certificate Examinations. The Taxonomy provides a guide to
the classification of objectives and to suggested techniques of
examining those objectives. Reports on the tests to the schools
also use the Taxonomy as a model. Use of the Taxonomy has been
primaril: in the construction of science tests.

Address: Leo F. Hanney
Examinations Research Officer
Education Department
New South Wales, Australia

Hunkins, Francis P. The influence of analysis and evaluation ques-
tions an critical thinking and achievement in sixth grade social
studies. Unpublished doctoral dissertation, Kent State University,
1966.

This study attempts (a) to determine if the dominant use of
analysis and evaluation (Taxonomy categories) questions in social
studies text-type materials would stimulate the development of pupils'
critical thinking in sixth grade social studies; and (b) to discover
if this emphasis would improve achievement in social studies. Major
conclusions of the study relevant to the Taxonomy are as follows:
(1) There were no significant differences in the critical thinking
abilities among pupils using materials with question emphasis on
analysis and evaluation and pupils using materials with question
emphasis on knowledge. (2) Pupils receiving analysis and evaluation
type questions had significantly higher scores in social studies
achievement than did pupils receiving knowledge type questions.

Address: Francis Hunkins
Assistant Professor
College of Education
University of WaShington
Seattle, Washington 98105



Hunkins, Francis P. Bloom's Taxonomy as a test construction guide.
Ideas Educational, The Kent State University School, Spring, 1966,
4:2, 13-16.

The Taxonomy has been suggested as a guide for the development
of behavioral objectives and for designing test items consistent with
these objectives. The utilization of the Taxonomy is discussed in
reference to the construction of multiple choice test items. It
is pointed out that some of the categories of the Taxonomy (and not
necessarily the highest levels) present some unique difficulties
in writing of test items.

Address: Same PR page before.

Irwin, Claire & Reitz, William. Functional competencies of under-
graduate students in the humanities. Scientia PaedaRogica Exper-
imentalis, A. Clausse Publications, Ghent, Belguim, Hay, n67,
Vol. III, (1), 143-177.

The study was designed to investigate the "functional residue"
(p. 144) of the humanities in the experiences of undergraduate
college students as evidenced by a critical incident measurement
technique. Students' responses were classified according to the
Taxonomy processes they represented. The cognitive structure of
humanities content was described both a-priori and on the basis of
responses. Relationships between types of responses and certain
characteristics of the respondents were also investigated using
chf-square techniques. A general conclusion was that more attention
should be given to development of skills in the upper taxonomic cate-
gories in the college curriculum.

Address: Claire Irwin
369 Ed. Bldg.
College of Education
Wayne State University
Detroit, Michigan 48202

Address: William Reitz
371 Ed. Bldg.
College of Education
Wayne State University
Detroit, Michigan 48202
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Jarolimek, John. The Taxonomy: guide to differentiating instruction.
Social Education, 1962, 26, 445-447.

The Taxonomy is suggested as a model in planning for differ-
entiating instruction in elementary social studies. The teacher can
prepare the various categories in chart form to assist in (a) the
planning of a unit; (b) the specification of objectives; (c) the
diagnosis of student weaknesses; (d) the planning of appropriate
learning activities; and (e) the presentation of a highly diversified
attack on the study of problems.

Addrec :: nnirinewan

Johnson, Stuart R. Relationships among cognitive and affective
outcomes of instruction. Unpublished doctoral dissertation;
University of California, Los Angeles, 1966.

The purpose of this study was to answer two questions: (1) What
relationships exist between cognitive and affective outcomes of
instruction? and (2) Are cognitive tasks, arranged by Taxonomy level,
differentiable and hierarchically related? An instrument was developer/
consisting of forty cognitive items representing the first four
levels of the cognitive Taxonomy with an affective response scale
attached to each item. The study revealed only a email relationship
between cognitive achievement and enjoyment of the cognitive task.
Only weak support was provided for the hierarchical nature of the
cognitive Taxonomy.

Address: Stuart R. Johnson
Program Administrator
Program of the Education of Teachers
Moore Hall 320
University of California
Los Angeles, California 90024
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Kellogg, Ralph E., Chairman, San Diego County Secondary Curriculum
Council. An American History_ Test Bank. October, 1964.

A collection of American History test questions was put together
by the committee to demonstrate how student achievement might be
evaluated at several cognitive levels. The paper is intended as a
model and working paper for teachers in the San Diego County.

Address: Ralph E. Kellogg
Director of Curriculum Coordination
San Diego County
Department of Education
6401 Linda Vista Road
San Diego, California 92111

Kilpatrick, Jeremy. Cognitive theory and the SMSG program. Journal
of Research in Science Teaching, 1964, 2:3, 247-231.

An interim report is presented on the use of the ,Taxonomv in
devising mathematics tests for all cognitive levels lu grades K -12.
The tests will be further developed and used for assessing math
abilities and cognitive styles of attacking problems as part of the
National Longitudinal Study of Mathematical Abilities.

Address: Jeremy Kilpatrick
Research Assistant
Stanford University
Stanford, California 94305
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Klein, Minnie Frances. Evaluation of instruction: measurement of
cognitive behavior as defined by the "Taxonomy of Educational
Objectives." Unpul:lished docLoral dissertation, University of
California, Los Angeles, 1965.

Validation of the Taxon with 7-9 year-olds was attempted.
Objectives and corresponding test items were developed. Each item
was classified as to which of the 21 Taxonomy behaviors it required.
Students were then tested after a semesters work. Content validity
internal consistency reliability, and item discriminations were
establishes It was concluded that not all of the items were valid.
Only some of the behaviors could be elicited and detected in the
subjects. It was suggested that revisions be made in the Taxonomy,
but that it could be a valuable tool as is.

Address: Minnie Frances Klein
Research Educationist
University of California
Los Angeles, California 90024

Klinchman, Evelyn. The BSCS grid for test analysis. Br,CS Newsletter 19,

The Biological Sciences Curriculum Study, Boulder, 1964, 17-21.

The BSCS adaptation of the Isamtagy., for examination of tests
to determine if the tests actually incorporate BSCS alms, is presented.
Two BSCS tests and the Cooperative Biology Test are analyzed. A
difficulty encountered was that of classifying test its when the
relevent prior learning experiences of the students is unknown.

Address: Evelyn Klinchman
San Francisco College for Women
San Francisco, California 94118
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Krathwohl, David R. The "Taxonomy of Educational Objectives" - its
use in curriculum building. In C. M. Lindvall (ed.) DefiningEducational Objectives. Pittsburgh, University of Pittsburgh"ress, 1964.

The value of the Taxonomy in curriculum construction is dis-cussed. Major uses include: (a) It provides a basis for working with
objectives with a specificity and a precision that is not generally
typical of such statements. (h) This specificity in the descriptionof student behavior makes it easier to choose appropriate learning
experiences and evaluation instruments. (c) It provides a range ofpossible outcomes that may suggest additional goals that might beincluded in a curriculum.- (d) It provides for a comparison of ob-jectives from curriculum to curriculum. (e) It might suggest ahierarchy of learning experiences. (f) It provides a structure foranalyzing test items (both standardized and teacher-made) for compar-ison with curriculum objectives.

Address: David R. Krathwohl, Dean
School of Education
Syracuse University
Syracuse, New York 13210

Krathwohl, David R. Stating objectives appropriately for program,for curriculum, and for instructional materials development.
Journal of Teacher Education, 1965, 83-92.

The -,sse of educational objectives at several levels of detailin the educational process is discussed. The Taxonomy, is describedas a framework which can facilitate the development and analysisof objectives at the intermediate level. The Taxonomy is a relativelyconcise model for the analysis of objectives; it provides a panoramaof objectives to be explored; it provides a basis for precise compar-ison; and it may suggest a readiness relationship existing betweenthose objectives lower in the hierarchy and those higher.

Address: Same as above.
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Kropp, R. P., Stoker, H. W., & Bashaw, W. L. The validation of the
"Taxonomy of Educational Objectives." Journal of Experimental
Education, Spring, 1966, 34:69-76.

Evidence concerning the validity of the constructs underlying
the construction of the Taxonomy is scarce. The major problems
that may be encountered in an attempt to validate the Taxonomy are
discussed in order to provide an investigator with some insight into
the theoretical and practical problems.

a. The choice of a response measure is a critical problem.
A process response measure requires detecting whether 0! not the
students use the intended process, whereas a product response measure
requires detecting whether not the student selects the keyed
response.

b. The test content and format are the two major factors to be
considered when choosing the conditions under which the response
measure will be collected.

c. Ambiguity of the Knowledge category of the Taxonomy nay
indicate that this category is two-dimensional. A careful analysis
of this area should precede any validation study.

d. Statistical difficulty created by the hierarchical nature
of the Taxonomy demands the selection of appropriate test construction
methodology and perhaps the development of new statistical models.

Several studies which would relate scores on Taxonomy type
tests to certain criterion measures are suggested.

Address: Russell Kropp
Director
Institute of Human Learning
Florida State University
Tallahassee, Florida 32306

Address: Howard Stoker

Department of Educational Research and Testing
Florida State University
Tallahassee, Florida 32306

Address: W. L. Bashaw
Assistant Professor
The University of Georgia
Athens, Georgia 30601
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Kropp, Russell P., Stoker, Howard W.,& Bashaw, W. Louis. The con-
struction and validation of tests of the cognitive processes as
described in the "Taxonomy of Educational Objectives." Cooperative
Research Project No. 2117. Institute of Human Learning and
Department of Educational Research and Testing, Florida State
University, 1966.

A three-year long series of studies designed to explore the
construct validity of the Taxonomy is reported. The three questions
under consideration were the following:

1. Can empirical evidence be found to support or refute the
imputed hierarchical structure?

2. Can empirical evidence be found to support or refute the
imputed generality of the several cognitive processes?

3. Can each level of the structure be explained by more elemental
cognitive aptitudes, and, if so, do the combinations or numbers of them
change gystematically from one major level to the next?

The hypothesis of inverse relationships between mean performance
and taxonomic level was generally supported; the data supported the
imputed hierarchical structure of the Taxonomy. The hypothesis of the
generality of process was not clearly supported; the data suggest that
the specific test score being analyzed is determined by highly com-
plex interaction of content and process. Investigation of the third
question revealed the obvious need for more refined analytic tech-
niques and data from more refined taxonomy-type tests.

Address: Same as page before.
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Lawrence, Gordon D. Analysis of teacher-made tests in social studies
according to the "Taxonomy of Educational Objectives." (Clar-

montiana Collection) On file at Honnold Library of the Clare-

mont Colleges, Claremont, California, 1963.

Tests and final examinations in social studies aubjects were
collected from 63 high schools in Southern California. 4562 items

from 74 randomly selected tests were classified according to the
Taxonomy subcategories. The data were analyzed with respect to four
subject fields: Geography, American History, World History and U. S.
Government. Resultant data indicate (1) Approximately 98% of the
items were classified in category 1.00, Knowledge; and 75% of the
total items fell in one subcategory of Knowledge: Knowledge of
Specific Facts. (2) The 2.3% of the items which fell above category
1.00 were classified in only two of the upper five categories: 2.00,

Comprehension (2.0%) and 3.00, Application (0.3%). (3) The four

subject fields had a slightly different pattern of distribution
of items. Geography items fell almo-t entirely in the first three
subcategories, which deal with knowledge of specifics--and of con-
ventions such as map symbols. In American History, and somewhat in
World History, more emphasis is placed on Knowledge of Trends and
Sequences and Knowledge of Principles and Generalizations. U. S.

Government items were more widely spread throughout the Knowledge
category and had a higher percentage (4.6%) in the upper categories
than did the other subject fields. World History tests had nearly
as large a concentration of items in 1.12 as did Geography tests.

Address: Gordon D. Lawrence
Claremont Graduate School
and University Center

Claremont, California 91711

Leasinger, Leon M. Test building and test banks through the use of
the "Taxonomy of Educational Objectives." California Journal
of Educational Research, 1963, 14 (5), 195-201.

The Taxonomy can be utilized to upgrade classroom test con-
struction. Teachers in the Grossmont Union High School District
are instructed in the use of the Taxonomy and, subsequently, use
the categories to aid in construction and revision of test questions.
A by-product of this approach has been the collection of 566 care-
fully prepared geography test items. Similar test banks are being
prepared in English, Social Studies, foreign languages and math.

Address: Unknown.
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Lombard, John W. Preparing better classroom tests. The Science
Teacher, 1965, 33-38.

The construction of better classroom tests may be realized using
the Taxonomy as a functional guide. General types of science questions
which test the six categories of cognitive objectives are suggested as
prototypes for many specific items in different subject-matter areas.

The distinction between the categories of the Taxonomy is not
crucial since the purpose of the outline is to help in avoiding undue
emphasis on certain categories. Also, the difficulty of an item is
not necessarily related to its classification. There is a spread of
difficulty levels within each category.

Address: John W. Lombard

Science Research Associates, Inc.
259 East Erie Street
Chicago, Illinois 50511

Mau, Helen Elizabeth D. An investigation of cognitive objectives for
college undergraduate home management programs. Unpublished
doctoral dissertation, Columbia University, 1965.

A procedure which uses the Taxoncla for the development of
cognitive objectives for undergraduate home management courses is
described. A list of fifty objectives, each adapted from Taxonomy
statements, was presented as a rating sheet to 279 undergraduate home
management professors. Analysis of the results indicated that seven-
teen of the 50 objectives were rated essential by a majority of the
sample. Application objectives were rated as the most essential
class however the Knowledge class rated on the average more essential
than all the other classes combined. A set of eighteen cognitive
objectives for undergraduate home management courses was formulated
by revising the statement of highest ranking essential objectives.

Address: Helen Elizabeth Dickin Mau
Columbia University
New York, New York 10027
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McGuire, Christine. The process approach to evaluation of medical
curricula: theory and practice. Paper presented at the
Conference on Medical Education sponsored bv the South
African College of Physicians, Sm.geons and Gynecologists and
the Medical Association of South Africa, Durban, South Africa,
July, 1964.

The Taxonomy of Intellectual Processes is described and dis-
cussed as a tool in the evaluation of Medical Curricula. New approaches
in both individual and program assessment at several levels of medical
education are suggested. (See other articles by McGuire for details
of the process approach and results of research studies).

Address: Christine McGuire
Office of Research in
Medical Education

University of Illinois
College of Medicine
Chicago, Illinois 60611

McGuire, Christine. A process approach to the construction and analysis
of medical examinations. The Journal of Medical Education, 1963,
38, (7), 556-563.

Process approach is defined as the description of an examination
in terms of required intellectual activity of the examinee. An ex-
ploratory investigation of process analysis applied to the evaluation
of medical education programs suggests (a) that certifying examinations
currently employed measure chiefly recall of isolated informatiim (b;
that reliable examinations of more complex intellectual processes can
be designed and (c) that varied patterns of student behaviors are
revealed in examinations constructed by the process approach.

Address: Same as above.
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McGuire, Christine. Research in the process approach to the con-
struction and to analysis of medical examinations. National
Council on Measurement in Education Yearbook, 1963, 20, 7-16.

The following adaptation of the Taxonomy is used to examine the
reproducibility and significance of process analysis of medical examina-
tions:

TAXONOMY OF INTELLECTUAL PROCESSES

1. Items testing predominantly the RECALL of isolated information.
2. Items testing the RECOGNITION OF MEANING. (Comprehension)
3. Items requiring the student to SELECT A RELEVANT GENERALIZATION

for explaining specific phenomena.
4. Items requiring the student to make SIMPLE INTERPRETATIONS OF

DATA.
5. Items requiring the student to APPLY PRINCIPLES to situations of

a FAMILIAR TYPE.
6. Items requiring the student to APPLY PRINCIPLES to situations of

an UNFAMILIAR TYPE.
7. Items requiring the EVALUATION (including analysis ) of a TOTAL

SITUATION.
8. Items requiring STATHESIS of data into an original and meaningful

whole.

Three kadependert raters, classifying each question in the 1961
National Board Examinations in their specialty, agreed unanimously
on 61 percent of 683 items rated. Rater consenaus was achieved on
the 93% of the itema on which two or more raters agreed.

In order to achieve better congruence with the objectives of
medical education the following revision of the original Taxonomy of
Intellectual Processes is suggested:

1.0 Knowledge
2.0 Generalization
3.0 Problem Solving of a Familiar Type
4.0 Problem Solving of an Unfamiliar Type
5.0 Evaluation
6.0 Synthesis

Conclusions include: (a) process analysis yields reproducible
results when applied to medical examinations; (b) medical examinations
can reliably test the complex intellectual processes, and (c) medical
examinations constructed according to process specifications reveal
behavior patterns which tend to support the basic hypothesis in terms
of which the Taxonomy has been developed.

Address: Same as page before.
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Milholland, J. E. Measuring cognitive abilities. In McKeachie, W. J..
Isaacson, R. L., & Milholland, J. E. Research on the Char-
acteristics of Effective Colle:e Teaching. Ann Arbor, University
of Michigan, 1964.

The Committee on Criterion for the First Course of the Divisionin Teaching of the American Psycholcgical Association has utilizedthe Taxonomy in the generation of objectives and in the classifi-
cation of items for a Criterion Test. Subtests which were designedto measure different types of objectives were developed in an attemptto identify differential patterns of achievement. A factor analysis ofthe subtest data provided little evidence that the subtest socres
represent the objectives they were designed to measure.

Address: John MilhollaDd

Psychology Department
University of Michigan
Ann Arbor, Michigan 48104

Miller, Alice T. Levels of cognitive behavior measured in a controlled
teaching situation. Unpublished masters thesis, Cornell University,1965.

The cumulative hypothesis of the Taxonomy is tested using theGuttman simplex analysis. Approximately 100 students were tested
with items representing the first three levels of the Taxonomy. Thecorrelation matrices yield the general pattern of a simplex. Thepattern of the regression weights also is consistent with that ex-pectant for the simplex model for the first three levels of the
Taxonomy in basic physical and biological sciences.

Address: Alice Thomas Miller
Department of Home Economics Education
Cornell University
Ithaca, New York 34850
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Pfeiffer, Isobel & Hunkins, Francis P. Bloom's Taxonomy: A stimulus
to better teaching. Ideas Educational, The Kent State University
School, Spring, 1965, 3:2, 11-17.

Two studies which illustrate the usefulness of the Taxonomy in
analyzing classroom questions are described. The results of these
studies point up the need for teachers to analyze test questions for
the following reasons: (1) So that proper emphasis is given to all
cognitive functions. (2) So that the test will be highly related to
the cognitive function the teacher hopes to encourage. (3) So that
the teacher realizes that more stimulating questioning is demanded
for achieving high quality in the educational process.

Address: Isobel Pfeiffer
College of Education
The University of Akron
Akron, Ohio 44304

Address: Francis Hunkins
Assistant Professor
College of Education
University of Washington
Seattle, Washington 98105

Pfeiffer, Isobel, & Davis, O. L. Jr. Teacher-made examinations:
what kinds of thinking do they demand? Bulletin of the National
Association of Secondary School Principals, September, 1965,
49:1-10.

The taxonomic classification of test items in the semester
examinations of 9th grade geachers was studied. Percentage of items
in each of the six major categories were compared across courses,
ability group levels, and programs of study. In all cases the high-
est percentage of questions fell into the Knowledge category. Second
highest was Application. Very few questions were classified into the
upper three categories, and these were found primarily in some English
courses. It was suggested that teachers should be aware of which cog-
nitive processes they are emphasizing in their test questions, and
that there should be more emphasis on the higher objectives for all
students in all courses. Also, a study should be made of teaching
emphases; Are they the same as those of the examination questions?

Address: Pfeiffer - same as above.

Address: O. L. Davis, Jr., Associate Professor
Department of Curriculum and Instruction
College of Education

The University of Texas
Austin, Texas 78712
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Pfeiffer, Isobel L. Teaching in ability grouped English classes:
a study of verbal interaction and cognitive goals. Unpublished
doctoral dissertation, Kent State University, Kent, Ohio, 1966.

Five teachers who each taught classes of two different ability
levels were used as subjects in this study, Teachers were inter-
viewed to obtain estimates of their emphases on different cognitive
goals. Teacher-made tests were then analyzed according to cognitive
goals inferred by the test items, using ale Taxonomy. Findings include
the following:

1) Teachers emphasized less complex skills in lower ability
classes.

2) Test items also revealed differentiation of cognitive goals
for different ability classes.

3) Teachers generally indicated they felt one pattern of cog-
nitive goals was important but tested ft::: another.

Address: Same as page before.

Popham, W. J., & Baker, Eva L. Curriculum principles for prospective
teachers. Teacher Education Quarterly, 3965, 22, 38-41.

Two groups of prospective secondary school teachers were exposed
to different approaches to principles of curriculum construction. One
group (1) studied a five point rationale suggested by Tyler for select-
ing instructional objectives; the other group (2) studied principles
based on the Taxonqmx. One prediction made by the investigators
was that group 2 would select a greater proportion of objectives
classified at higher levels of the Taxonomy. The data did not sub-
stantiate this prediction. The study in general indicated that the
brief exposure to certain curriculum principles did result in some
differences in the responses of the two groups.

Address: W. James Popham
Assistant Professor
Department of Education
University of California
Los Angeles, California 90024

Address: Eva L. Baker
Department of Education
University of California
Los Angeles, California 90024
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Romberg, Thomas, & Kilpatrick, Jeremy. Preliminary study on eval-
uation in mathematics education. Leland Stanford Junior University
1966. (mimeographed report)

A seminar group listed objectives of mathematics education for
grades k-12 and wrote sample test questions to illustrate the various
topics in the curriculum. The first step involved the identification
of basic mathematics topics pupils are expected to master at each grade
level. The topics were then classified according to the Taxonomy
categories. A set of 50 test items classified according to content and
behavioral skills are presented to illustrate the various levels of
the Taxonomy by topic in the curriculum.

Address: Thomas A. Romberg

Principal Investigator
Research & Development Center
for Learning & Re-education

University of Wisconsin
1404 Regent Street
Madison, Wisconsin 53706

Address: Jeremy Kilpatrick
Research Assistant
Stanford University
Stanford, California 94305

Romberg, Thomas A. The development of mathematics achievement tests
for the national longitudinal study of mathematical abilities.
Leland Stanford Junior University, 1966. (mimeographed report)

Content validity was a concern in the development of mathe-
matics achievement tests. Units of subject matter were identified
and the behaviors included in each unit were -.1gssified using the
Taxonomy as a starting point. The resultant m: Ax of mathematical
behaviors served as a table of specification for test construction
procedures.

Address: Same as above.
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Sanders, Norris. Classroom gvestions: What Kinds? Harper and Row,
1967.

(Abstract to be included at a later date).

Address: Norris Sanders

Manitowac Public Schools
Manitowac, Wisconsin 54220
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Scannell, D. P. & Stellwagen, W. R. Teaching and testing for degrees
of understanding. Colifcwia Journal of Instructional im rovement,
1960, 3, (1).

The :taxonomy was used to classify both educational objectives
and test items. Objectives and final examinations were collected
from high school chemistry teachers in order to compare the relatio.-
ship between the statement and the measurement of the objectives.

Findings include:
1. Over 50 percent of the objectives and 60 percent of the test

items related to accumulation of knowledge.
2. Very seldom were students required to exhibit complex cog-

nitive skills (understanding of various degrees) on final
examinations.

3. There was seldom a direct relationship between the levels
of stated goals and chc levels of required examination
behavior.

Address: Dale P1 Scannell

Professor of Education
University of Kansas
Lawrence, Kansas 66044

Address: Walter R. Steliwagen
Program Director
Science Research Associates
Chicago, Illinois 60680



Schmadel, Elnora, The relationship of creative thinking abilities to
school achievement. Unpublished doctoral dissertation, University
of Southern California, 1960.

Tests of evaluation and synthesis, as defined by the Taxonomy.
were constructed. Low correlation between the scores on these tests
and other achievement measures are reported.

Address: Unknown.

Scott, Harry V. Cognitive analysis of a curriculum: an application
of "Taxonomy of Educational Objectives: Handbook I: Cognitive
Domain" to "Science--a Process Approach." Unpublished doctoral
dissertation, Teachers College, Columbia University, 1966.

An introspective analysis of the lessons in Science--A Process
Approach is reported. An attempt is also made to establish categories
based oa the curriculum.

(Abstract to be included at a later date).

Address: Harry V. Scott
West Virginia State College
Institute, West Virginia 25112

Scriven, Michael. The methodology of evaluation. Perspectives of
Curriculum Evaluation, American Educational Research Associatton
Monograph Series on Curriculum Evaluation, Number 1, Chicago,
1967.

Criteria which should be used in evaluating a teachin3 instrument
are specified in detail using a modified structuYe of the Taxonomy,
(Cognitive, Affective, and Motor variables). The Knowledge and
Understanding (Comprehension) categories are restructured in an
attempt tc reduce overlap of factors in the Taxonomy. Conceptual des-
cription of educational objectives as well as a manifestation dimension
of criterial variables are presented. Exarplas pertinent to the
cognitive domain follow:

iLisslasulaalppEsEiption of Educational Ob'ectives

1. Knowledge, of
a. Items of specific information including definitLins

of terms in the field.
b. Sequences or patterns of items of information including

rules, procedures or classifications for handling or
evaluating items of information. (We are here talking
about mere knowledge of the rule and not the capacity
to apply it).

(coned on next page)
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2. Comprehension or Understanding, of

a. Internal relationships in the field, the way in which
some of the knowledge claims are consequences of
others and imply yet others, the way in which the
terminology applies within the field; in short what
might be called understanding of the intrafield syntax
of the field or subfield.

b. Interfield relations, i.e. relations between the
knowledge claims in this field and those in other
fields; what we might call the interfield syntax.

c. Application of the field or the rules, procedures
and concepts of the field to appropriate examples,
where the field is one that has such applications;
this might be called the semantics of the field.

11.2 Manifestation Dimension of Criterial Variables.

1. Knowledge (in the sense described above) is evinced by
a. Recital skills.
b. Discrimination skills.
c. Completion skills.
d. Labeling skills.
Note: Where immediate performance changes are not discern-

ible, there may still be some subliminal capacity,
manifesting itself in a reduction in re-learning or
in future learning to criterion.

2. c2prehension is manifested on some of the above types of
performance and also on
a. Analyzing skills, including laboratory analysis skills,

other than motor, as well as the verbal analytic skills,
exhibited in criticism, precis, etc.

b. Synthesizing skills.
c. Evaluation skills.
d. Problem-solving skills (speed-dependent and speed-

independent).

Address: Michael Scriven
Department of History and
Philosophy of Science
Indiana University
Bloomington, Indiana 47405
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Sliepcevich, Elena M., director, school Health Education Study.
Health education: a conceptual approach to curriculum
design. St. Paul, Minnesota, 3M Company Educational Services,
April, 1967

A conceptual model for Health Education (graces K-12) includes
a classification of goals into three domains - cognitive, affective,
and action. The classifications for the cognitive and affective
domains were taken from both the Bloom and Krathwohl Taxonomies.

Address: Elena M. Sliepcevich
Director

School Health Education Study
1507 N Street N. W. Room 800
Washington, D. C. 20005

Smith, Richard B. & Paterson, John. A measurement problem in action
research. Unpublished manuscript, Purdue University, 1965.

An attempt is made to varify a simple-to-complex continuum
at the knowledge and comprehension levels of the Taxonomy. A logical
progression. from "knowledge of terminology" to "extrapolation" from
a principle involving the use of the specific term was hypothesized.
The results do not support the hypothesis but indicate the lack of
relationship between items supposedly dealing with levels of under-
standing of the same principle.

Address: Richard Smith
College of Education
Purdue University
Lafayette, Indiana 47907

Address: John Paterson
University of West Virginia
Morgantown, West Virginia 26505
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Smith, Richard B. An analysis of scalability of the 'knowledge'
and 'comprehension' levels of the "Taxonomy of Educational
Objectives: Cognitive Domain." Paper read at the meeting of
the National Council on Measurement in Education, 1965.

The Knowledge and Comprehension categories of the Taxonomy
were used as the basis for generating multiple choice items dealing
with five basic educational psychology concepts. Item analysis in-
dicates a general but not perfect scaling of difficulty levels as
one proceeds through the knowledge category. Examination of the
intercorrelations of the sub-classes of the Knowledge and Compre-
hension categories failed to yield a hypothesized simplex.

Address: Same as page before.

Smith, Richard B. An attempt at constructing scalable sets of test,
items in the physical sciences. Paper presented at the annual
meeting of the National Council on Measurement 3 Lducatio,
February, 1967.

The reputed hierarchical categories of the Taxonomy are utilized
in an attempt to develop scalable sets of test items in the physical
sciences. Item sets consist of seven or eight multiple choice items
which attempt to build upon one another so that each succeeding item
requires all the knowledge and processes of the preceeding item plus
a little more. Sample sets of items are presented and discussed in
reference to the above criteria. Problems were encountered in trying
to construct multiple choice items for the Application, Analysis,
and Synthesis categories.

Address: Same as page before.
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Stanley, Julian C. & Bolton, Dale L. A review of Bloom's "Taxonomyof Educational Objectives" and J. R. Gerberich's "SpecimenObjective Test Items, A Guide to Achievement Test Construction."Educational and PE1Tcho1oRical Measurement, 1957, 17:4, 631-634.

Empirical data is presented concerning (1) the ease or difficultywith which test items can be classified according to the Taxonomy_and (2) the levels into which such items fall. Eight graduatestudents in a class which had studied the Taxonomy, for four weekswere asked to classify Gerberich's test items according to the sub-categories of the Taxonomy. Results indicate that on cne-half of theitems, five or more classifiers indicated perfect agreement. Takinginto consideration that each item had to be classified into an exactsubcategory, the results indicate that the Taxonomy can be used withconsiderable precision.

Address: Julian C. Stanley
Professor of. Educational Psychology
University of Wisconsia
Madison, Wisconsin 53706
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Stoker, H. W. & Kropp, R. P. Measurement of cognitive processes.Journal of Educational
Measurement, 1964, 1, (1), 39-42.

Tim questions are investigated: Can judges agree in the cog-nitIve process which a test item is intended to measure? Can theimputed hierarchical structure of the Taxonomy be empirically val-idated? Interjudge agreement was found with respect to the class-ification of test items in the intended category. General supportfor the hierarchical structure of the Taxonomy is suggested by thedata, however, a hypothesized factor structure was not supported byvarious factor matrices.

Address: Howard Stoker

Department of Educational Research sad Testing
Florida State University
Tallahassee, Florida 32306

Address: Russell Kropp
Director

Institute of Human Learning
Florida State University
Tallahassee, Florida 32306

1.11/a-

29.



Stoker, Howard. An emerging trend in achievement testing. Florida
Journal of Educational Research, January, 1965, Vol. VII, No. 1.

A research project designed as a validation study of the Taxonomy
is described. Two major questions investigated were (1) Can judges
agree on the classification of test items into the Taxonomy categories?
(2) Can empirical evidence be obtained to support the theoretical
hierarchical structure of the Taxonomy.

Test items from two standardized tests (Reading comprehension
and Arithmetic computation) were classified by a panel of judges.
Results indicate that raters do tend to agree and do tend to classify
items congrent with the behaviors the items were intended to evoke.

Experimental tests generated using the Taxonomy categories
were administered to 1,000 students in grades 9-12. Results supported
the hypothesized order of mean category scores thus providing general
evidence for the imputed hierarchical structure of the Taxonomy..

Address: Same as page before.

Stevens, Godfrey D. Taxonomy in special education for children wth
body disorders. Department of Special Education and Rehabilita-
tion. University of Pittsburgh, Pittsburgh, Pennsylvania.

A broad outline of a tentative Taxonomy suited to the central
purpose of special education is presented. The outline, which is
decimally coded, is clarified by a discussion of each separate
element.

Suggestions for using the Taxonomy and suggestions which may
lead to studies designed to refine the taxonomic structure are
presented.

Address: Godfrey Stevens
Professor of Education
University of Pittsburgh
Pittsburgh, 2ennsylvania 15213
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Turner, M. & Dunn, S. S. A.C.E.R. Prematriculation Ph sics Examin-

ation, Report No. 2. Australian Council for Educational Research,
Hawthorn, Victoria, Australia, 1965.

Research involving the A.C.E.R. Prematriculation Physics Examin-

ation included an analysis according to three components of the test- -

knowledge, application and understanding. Results indicate that
(a) knowledge items were less reliable, as a group, than the other

type items; and (b) various groups of subjects showed greatest rel-

ative differences on understanding type items and smallest differences

on knowledge type items. This latter result was a notable characteristic

of the female vs. male variable.

Address: M. Turner
Australian Council for Educational Research
Frederick Street
Hawthorn, E2
Victoria, Australia

Address: S. S. Dunn
Professor of Education
Monash University
P.O. Box 92
Clayton, Victoria
Australia

Tyler, Louise L., & Okumu, Laura J. A beg-Inning step: a system

for analyzing courses in teacher education. Journal of

Teacher Education, 1965, 16, (4), 438-444.

A study of a teach education program utilized the Taxonomy to

classify course materials and examinations. Findings include:

(a)a noticeable discrepancy between course descriptions and actual

behaviors required; (b) a considerable emphasis upon knowledge type

behaviors; and (c) a 1.2ck of attention given to developing certain

important cognitive skills. The Taxonomy provided a useful structure

for looking at course behaviors.

Address: Louise L. Tyler
University of California
Los Angeles, California 90024

Address: Laura J. Okumu - address unknown.
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Wilhoyte, Robert Lee. Problems of meaning and reference in Bloom's
Taxonomy: Cognitive Domain. Unpublished doctoral dissertation,
Indiana University, 1965.

The organization and internal structure of the Taxonomy was
examined An attempt was made to resolve the dilemma of whether tne
Taxonomy's logical arrangement restrict3 the very objectives from
which it is supposed to be generated. It was concluded that the
empirical ground of the Taxonomy is weak since the data to be classi-
fied are teacher intended student behaviors while the class and
sub-class terms refer to actual student performance. However, if
teacher intentions are based on actual events rather than intuitions
and personal preferences, then the terms are less prescriptive.
Finally, if significance is retained and formulated as definiens of
verbal definitions, then the abstracted Taxonomy is verifiable and
efficacious.

Address: Unknown.

Wood, Jean Marie. A survey of objectives for teacher education.
Prepared for the Commission on Teacher Education, Association
for Supervision and Curriculum Development. San Bernardino
City School System, San Bernardino, California, 1960.

The Taxonomy ,s used to classify educational objectives of
teacher training institutions as stated in the 1959 catalogs of
colleges and universities accredited by the National Council of
Accreditation of Teacher Education. The distribution of objectives
in each major category is presented with 200 of 369 objectives
falling in the Knowledge category.

Address: Jean Marie Wood
San Bernardino City School System
San Bernardino, California 92410
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Zinn, Karl L. Vplidation of a differential test of cognitive ob-
jectives of the first course in psychology. Unpublished doctoral
dissertation, University of Michion, 1964.

The Taxonomy is ,:valuated using a test of the achievement of
objectives taken from die Taxonoy. Primary concern is with the
empirical differentiation of achievement measures. Three proposed
requirements for, the empirical validation of a differential achieve-ment test include: (a) the reliable variance should be sufficientlydistinct, (b) the different objectives should be measured by the sametesting method or item type, and (c) measures differentiable within
on testing method should be distinct from measures of aptitudes
unchanged by instruction.

Data from two semesters of introductory psychology indicatethat the Taxonomy was not differentiable in the test behaviors of
students. Conservative interpretation of the results of such diff-
erential tests is suggested.

Address: Karl Zinn
College of Education
University of Michigan
Ann Arbor, Michigan 48104
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